Background and aim
==================

Child labor remains a major problem in developing countries, in which 250 million children aged 4--15 years old are reported to be working. In Turkey, child labor has been increasing, giving rise to psychological, physical, and social problems in working children. According to the International Labor Organization (ILO), the minimum working age for children is 15 years old. However, in Turkey, the minimum working age is 14 years old. According to the last recorded data from the Child Labor Force Survey conducted in 2012 by the Turkish Statistical Institute, 893,000 (5.9%) children between the ages of 6 and 17 years old were confirmed to be working \[[@b1-cm-91-462]\].

There have been many studies about the protection of working children in Turkey, as well as strategies to ensure they continue their education \[[@b2-cm-91-462]--[@b4-cm-91-462]\]. In 1992, Turkey joined the ILO's International Program on the Elimination of Child Labor, and consequently, there are now more than 300 centers providing 3-year vocational training for adolescents aged 14--19 years old who have completed primary education. These centers provide theoretical vocational education one day per week, and the adolescents work in their assigned work placements on the remaining days \[[@b2-cm-91-462]\].

Few studies have described the general health status of Turkish child workers \[[@b2-cm-91-462],[@b3-cm-91-462],[@b5-cm-91-462]\]. Caglayan et al. \[[@b2-cm-91-462]\] assessed the general health status of children studying at a vocational education center, and showed that the physical and mental health of children who work long hours from an early age are negatively affected. Esin et al. \[[@b3-cm-91-462]\] analyzed the health problems and occupational risks associated with working children, and they found that the working environments had negative effects on the children's health. Ornek and Esin \[[@b5-cm-91-462]\] stated that work and working conditions have strong influences on psychological health, and that these factors have an higher negative impact on children's health, when compared to adults, because of their developmental stage.

Oral/dental health is a component of the overall health. Poor oral health may affect the general health by causing considerable pain and suffering, diet alterations, and poor speech, quality of life, and general well-being. Oral diseases are the most common chronic diseases, with substantial public health implications due to their prevalence, impacts on both individuals and society, and associated treatment costs \[[@b6-cm-91-462],[@b7-cm-91-462]\].

The oral health related quality of life (OHRQoL) reflects the individuals' perception about their oral health and the impacts of oral diseases may have on their daily functioning, social interactions, well-being, and psychological status \[[@b7-cm-91-462],[@b8-cm-91-462]\].

The Oral Health Impact Profile-14 (OHIP-14) is a scale commonly used to determine an individual's perceptions of the social impacts of oral disorders on their well-being. It also provides an indication of the level of discomfort, disability, and/or dysfunction they feel as a result of their oral conditions \[[@b8-cm-91-462]\].

No previous studies have assessed the oral/dental health status and the related factors on the OHRQoL of working adolescents in Turkey. Therefore, this study aimed to evaluate the oral/dental health status and oral health attidues on the OHRQoL of children attending a vocational training center in western Turkey.

Materials and methods
=====================

This cross-sectional study was carried out between December 2016 and January 2017 at a vocational training center in Aydin, Turkey. No selection criteria or sampling methods were specified for the study; the objective was to include all students aged 14--18 years old (n = 585). Of the 585 students, 71 were excluded because they were not on the school premises on the days the study was conducted. Thus, 514 students (87.9%) were included in this research. Written informed consent was taken from all the students and their parents/caregivers prior to their participation in the study. The study had two main parts, including a dental examination and a questionnaire.

Questionnaire
-------------

In the first part of the questionnaire, the participants were asked about their age, gender, family income level, and their parents' education. The participants were also asked about their oral health related habits and attitudes, like smoking, dental visit frequency, and tooth brushing. The dental visit and tooth brushing frequencies were dichotomized as "never" and "other," and those who never visited the dentist and never brushed their teeth were categorized as "never."

In the second part of the questionnaire, the OHRQoL of the participants was evaluated using the Turkish version of the OHIP-14 scale. The OHIP-14 is comprised of 14 questions grouped under 7 domains, including functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability, and handicap \[[@b9-cm-91-462]\]. The index items were rated as follows: 0 = never, 1 = rarely, 2 = sometimes, 3 = often, and 4 = always. The scores are summed to provide a total score (range = 0 to 56), in which a score of 0 indicated that the OHRQoL was very good, while a score of 56 indicated that the OHRQoL was very poor. The mean domain scores were calculated by dividing the sum of the subdomain score by the number of questions in that subdomain. Each of the OHIP-14 responses was assigned a score of 0 if the response was "never" or "hardly ever" and a score of 1 if the response was "occasionally," "fairly often," or "very often", dichotomizing responses into "Absence of impact" versus "Presence of impact".

The Turkish validation of the OHIP-14 was performed by Mumcu et al., and a Cronbach's alpha value of 0.94 was obtained \[[@b10-cm-91-462]\]. The questionnaires were self-completed by the students under supervision, and the evaluation lasted 20 minutes.

Oral Health Examination
-----------------------

The intraoral examinations were performed under standardized conditions by the same dental specialist using disposable mirrors and periodontal probes (WHO-621 Trinity; São Paulo, SP, Brazil) on the base of the World Health Organization (WHO) oral health examination criteria \[[@b11-cm-91-462]\]. The Decayed, Missing, and Filled Teeth (DMFT) Index was used to evaluate the participants' oral health. In addition, the dental examinations included an evaluation of the periodontal status, presence of malocclusion, and dental trauma.

The clinical periodontal status was assessed by the same examiner, based on the Community Periodontal Index (CPI) \[[@b12-cm-91-462]\], and malocclusion was categorized based on the Dental Aesthetic Index (DAI) \[[@b12-cm-91-462],[@b13-cm-91-462]\]. The presence of dental trauma was recorded via the Andreasen classification system \[[@b14-cm-91-462]\]. The periodontal health was evaluated in the clinical examination, followed by an evaluation of the presence of dental trauma, decay, and malocclusion. The clinical variables were divided into the following: malocclusion presence (DAI \> 25) or absence (DAI ≤ 25), periodontal status healthy (CPI \< 1) or unhealthy (CPI ≥ 1), and dental trauma presence (restored fracture, enamel fracture only, fracture involving dentin and/or pulp) or absence (no clinical signs of dental trauma). The examination of each student took approximately 20 minutes, and the dental specialist recorded the data during the examination. The oral examination and recording data took approximately 20--30 minutes per individual.

Statistical Analysis
--------------------

All the statistical analyses were conducted using the Statistical Package for the Social Sciences version 18.0 (SPSS Inc., Chicago, IL, USA). The descriptive statistics were presented as percentages and means ± standard deviations. The Student's t-test was used to compare the continuous parametric variables of the independent groups. A 5% type 1 error level was used to infer statistical significance.

Ethical Considerations
----------------------

Permissions were obtained from the relevant school, students, parents, and ethical committee (ref. no. 2016/1023). This study did not have any financial support.

Results
=======

The mean age of the students included in the study was 16.6 ± 1.3 years old; 90.5% were males and 9.5% were females. More than one-half of the students' mothers (62.2%) and fathers (54.1%) had attended primary school or less. The income level of 25.3% of the students was less than the expense level, that of 63.1% was equal to the expense level, and that of 11.6% was more than the expense level. Less than one-half (41.6%) of the students were smokers.

As many as 43.4% of the participants reported that they had never been to the dentist, 34% visited the dentist only when there was a problem, 27.8% visited the dentist at least once a year, and 2.5% visited the dentist less frequently than once a year. The smallest proportion of students (11.5%) reported that they never brushed their teeth, while 50.0% stated that they sometimes brushed their teeth, and 38.5% stated that they brushed their teeth at least once a day.

The mean DMFT values of the students' were 2.37 ± 2.45 (minimum = 0, maximum = 13). The mean numbers of decayed, filled, and extracted teeth were 3.07 ± 1.9 (minimum = 1, maximum = 12), 2.03 ± 1.60 (minimum = 1, maximum = 7), and 1.24 ± 0.5 (minimum = 1, maximum = 3), respectively. The oral/dental health status of the students is presented in [Table I](#tI-cm-91-462){ref-type="table"}.

Out of 437 students, 211 (48.3%) reported that their oral/dental status had several impacts on their quality of life. The participants' overall OHIP-14 score was 25.83 ± 7.36 (minimum = 14, maximum = 47). The OHIP-14 subdomain scores were as follows: 1.21 ± 1.37 for functional limitations, 1.31 ± 1.63 for physical pain, 3.12 ± 2.28 for psychological discomfort, 2.26 ± 1.95 for physical disability, 2.5 ± 2.14 for psychological disability, 1.74 ± 1.83 for social disability, and 1.43 ± 1.70 for handicap.

[Table II](#tII-cm-91-462){ref-type="table"} presents the percentage distributions of each item showing the impacts of the OHIP-14 subdomains on the OHRQoL. Overall, the psychological discomfort subdomain ("Have you been self-conscious about your teeth, mouth, or dentures?") had the highest impact on OHRQoL (49.9%).

Significant relationships were found between the following: 1) the frequency of tooth brushing and the psychological discomfort subdomain, 2) the dental visit frequency and the physical pain, physical disability, and handicap subdomains, 3) dental trauma and the psychological discomfort, physical disability, psychological disability, and handicap subdomains, and 4) smoking and the psychological discomfort and psychological disability subdomains (p \< 0.05, [Table III](#tIII-cm-91-462){ref-type="table"}).

Discussion
==========

In the present study, many clinical parameters, including the dental health status, periodontal health, malocclusion, and dental trauma, were evaluated to assess the oral health status of working adolescents. Moreover, this study evaluated the impact of oral health status and oral health attitudes on OHRQoL of working adolescents. This study revealed that the frequency of visits to a dentist, tooth brushing, presence of traumatic dental injuries, and smoking had impacts on the OHRQoL of adolescent workers.

Although there have been studies that evaluated the overall health status of working children and adolescents, few studies have assessed the oral/dental health and OHRQoL of adolescent workers \[[@b2-cm-91-462]\]. Therefore, the results of the present study provide valuable information about a relatively neglected population.

The students' mean DMFT value was 2.37 ± 2.45, and 69.5% of the participants had the DMFT values greater than 0. However, different DMFT values in similar age groups have been reported in other studies. Gökalp et al. \[[@b15-cm-91-462]\] reported a mean DMFT value of 2.3 in adolescents aged 15 years old, Bal et al. \[[@b16-cm-91-462]\] reported a mean DMFT value of 4.26 in nursing students, and Namal et al. \[[@b17-cm-91-462]\] reported a mean DMFT value of 4.96 in participants aged 18--19 years old. In the present study, we observed that the individuals' mean DMFT values were either equal to or lower than the mean DMFT values of individuals of the same age group reported abovementioned studies.

About 91.6% of students had poor periodontal health in this study. Gökalp et al. \[[@b15-cm-91-462]\] found that 44% of the adolescents had unhealthy periodontal tissues in their study including participants aged 15 years old. Moreover, Turkish data from the WHO Global Oral Health Program showed that 74% of 15--19 year old individuals had unhealthy periodontal tissue. We found that the periodontal health in our sample was poorer than that of the participants included in other studies. This result may be due to both insufficient oral hygiene practices and insufficient regular dentist visits of the study group. Our results may also be affected because working adolescents may not have sufficient time for self-care activities such as oral hygiene.

In the present study, 11.5% of the students stated that they never brushed their teeth, whereas 43.4% stated that they had never been to the dentist. Bal et al. \[[@b16-cm-91-462]\] found that 88.9% of nursing students brushed their teeth at least twice a day. In our study, only 38.5% of the students in the nearly same age group reported brushing their teeth at least once a day. This difference may be because the two groups are in different fields of study; it is likely that nursing students are more aware of health topics and the importance of daily oral/dental healthcare practices.

Individuals who do not attend dental check-ups are more likely to have a poor dental status and worse subjective oral health than people who usually attend dental check-ups \[[@b18-cm-91-462]\]. Only 27.8% of the students participating in this study stated that they regularly attended dental check-ups. Montero et al. \[[@b19-cm-91-462]\] reported that regular dental check-ups improve the OHRQoL, and that the individuals who only went to check-ups when there was a problem exhibited increased OHIP-14 scores measuring physical pain. Our findings are consistent with this study; we found significant correlations between frequency of dental visit and the physical pain, physical disability, and handicap subdomains of OHIP-14.

In our study, those who never brushed their teeth stated that their OHRQoL was affected by psychological discomfort (OHIP-14 subdomain), Dahl et al. \[[@b20-cm-91-462]\] evaluated the correlation between the tooth brushing frequency and the OHRQoL using the OHIP-14 scale among 3,538 individuals, and they reported that individuals who used toothpicks on a daily basis had better oral hygiene and OHRQoL.

In our study, the malocclusion prevalence, based on the DAI, was 21.8%. Various malocclusion prevalence rates have been noted across studies, possibly due to a genetic predisposition, cross-cultural differences in living standards, growth variations, facial skeleton development, and occlusion \[[@b21-cm-91-462]\]. There have been many studies demonstrating that malocclusion can affect the OHRQoL \[[@b22-cm-91-462]--[@b24-cm-91-462]\]. Dalai et al. observed higher frequency of feeling tense, embarrassed, and irritable in patients with high orthodontic treatment need compared to those with mild or borderline malocclusion \[[@b23-cm-91-462]\]. Choi et al. stated that severe malocclusion is significantly associated with functional limitation, physical pain, and social disability in young adults \[[@b25-cm-91-462]\]. Contrary to these studies, we found no significant effect of malocclusion on the OHRQoL. This may be due to the low malocclusion frequency in the study group, or because the aforementioned studies were performed on patients who had high orthodontic treatment needs.

Lauridsen et al. stated that the anterior teeth are most frequently affected by dental trauma, due to their location \[[@b26-cm-91-462]\]. El-Kalla et al. reported that dental trauma has a negative impact on quality of life regarding social, functional, and emotional aspects if left unrestored. \[[@b27-cm-91-462]\]. In accordance with their study, we found that teeth broken due to trauma in the anterior region, which were left untreated, affected the OHRQoL of our participants. Soares et al stated that enamel fracture had no significant impact on children' quality of life, while enamel-dentin fracture did have an impact on quality of life \[[@b28-cm-91-462]\]. We found that all the teeth exposed to dental trauma had enamel-dentin fracture, and they were left untreated in our study group. This may explain the negative effects of dental trauma on psychological disability, psychological discomfort, and physical disability subdomains in our sample.

Tobacco has been associated with gingival and periodontal inflammatory disorders, tooth staining, potentially malignant disorders, and oral cancer \[[@b29-cm-91-462],[@b30-cm-91-462]\]. Although the effects of smoking on oral health are well documented, there is little information about its effects on the OHRQoL. In the present study, smoking affected the OHRQoL in the psychological discomfort and psychological disability subdomains.

Leite et al., have concluded that smoking has a detrimental effect on the incidence and progression of periodontitis that is a chronic destructive inflammatory condition affecting the supporting structures of the teeth \[[@b31-cm-91-462]\]. In our study, although the periodontal health of the participants was poor, its effect on OHRQoL was not statistically significant. Therefore, it is proposed that the effects of smoking on the OHRQoL are manifested more in terms of tooth discoloration and bad breath than in terms of changes in the periodontal tissues. In addition, the young age of the sample group may mean that the duration of cigarette smoke exposure was too short to damage the periodontal health.

Our study indicates that the OHRQoL is poor in working Turkish adolescents. Although previous studies have shown that labor has negative effects on the growth and development of children, data on the oral/dental health of working children is scarce \[[@b2-cm-91-462],[@b3-cm-91-462],[@b32-cm-91-462]\]. Thus, the present study reveals important information about the oral/dental health and OHRQoL of working children. In the present study, the DMFT values did not differ from those obtained from other studies of adolescents of similar age groups; however, the periodontal health was poorer in our participants than in those of participants at a similar age in other studies. Despite the poor oral/dental findings, the only significant association occurred between the presence of dental trauma and the OHRQoL. This may be because fractured teeth can cause a poor aesthetic image, if they leave untreated in this age group. On the other hand, the practices related to the oral/dental health were associated with many of the OHIP-14 subdomains.

Conclusions
===========

This study has provided evidence that the oral health status and oral health attitudes have impacts on the OHRQoL of working adolescents. The DMFT values of the working adolescents in this study were not different from those observed in non-workers of a similar age group in previous studies. However, to prevent future complications, such as cavities, periodontal problems, and tooth loss due to bad oral hygiene as determined in the study group, an emphasis should be placed on oral/dental health education at an early age. These study findings can be used as a guideline for the prevention of oral/dental health problems in adolescent workers by health professionals and official investigators. Designating areas within the workplace where tooth brushing can be performed, informing students of oral/dental health within the occupational health and safety provisions in schools, and obligatory dentist visits could be beneficial for improving the oral/dental health and OHRQoL of these individuals.

###### 

Oral health status of working children.

                           N     \%
  ------------------------ ----- ------
  **DMFT**                       
   =0                      157   30.5
   \>0                     357   69.5
  **Decayed teeth**              
   =0                      173   33.7
   \>0                     341   66.3
  **Missing teeth**              
   =0                      481   93.6
   \>0                     33    6.4
  **Filled teeth**               
   =0                      450   87.5
   \>0                     64    12.5
  **Malocclusion**               
   minor or none           402   78.2
   definite                64    12.5
   severe                  28    5.4
   handicapping            20    3.9
  **Periodontal status**         
   healthy                 2     0.4
   bleeding                111   23
   calculus                367   76.1
   pockets≥4mm             2     0.4
  **Dental trauma**              
   present                 39    7.6
   absent                  475   92.4

###### 

OHIP-14 Oral Health Impact Profile of participants.

  Subdomains of OHIP-14            Absence of impact       Presence of impact                 
  -------------------------------- ----------------------- -------------------- ------ ------ ------
  **Functional limitation**        Difficulty to speak     367                  75.4   120    24.6
  Taste of food                    421                     86.4                 66     13.6   
  **Physical pain**                Pain                    334                  69     150    31
  Discomfort when eating           419                     85.9                 69     14.1   
  **Psychological discomfort**     Worried                 239                  50.1   238    49.9
  Tense                            246                     50.7                 239    49.3   
  **Physical disability**          Unsatisfactory diet     262                  54.6   218    45.4
  Interrupted meals                341                     70                   146    30     
  **Psychological disability**     Difficulty to relax     307                  63.6   176    36.4
  Embarrassed                      257                     53.1                 227    46.9   
  **Social disability**            Stressed with people    314                  65.1   168    34.9
  Difficulty in Daily activities   364                     76.2                 114    23.8   
  **Handicap**                     Unsatisfied with life   355                  74     125    26
  Unable to do Daily tasks         386                     79.6                 99     20.4   

###### 

Mean scores on OHIP-14 subdomains according to clinical conditions, oral health behaviors, and smoking habit.

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                         Functional limitation   Physical pain   Psychological discomfort   Physical disability   Psychological disability   Social disability   Handicap    OHIP-14\
                                                                                                                                                                             Total score
  ---------------------- ----------------------- --------------- -------------------------- --------------------- -------------------------- ------------------- ----------- -------------
  **Dental trauma**                                                                                                                                                          

   present               1.05±1.35               0.94±1.33       2.24±2.19                  1.60±1.92             1.80±1.95                  1.30±1.60           0.77±1.41   9.06±8.11

   absent                1.19±1.36               1.32±1.63       3.22±2.28                  2.32±1.95             2.62±2.15                  1.80±1.85           1.48±1.72   14.13±8.19

   t                     −0.60                   −1.370          −2.498                     −2.180                −2.189                     −1.557              −2.390      −3.365

   p                     0.549                   0.171           **0.013**                  **0.013**             **0.029**                  0.120               **0.017**   **0.001**

  **Malocclusion**                                                                                                                                                           

   present               1.28±1.43               1.39±1.55       3.31±2.16                  2.10±1.97             2.58±2.07                  1.75±1.83           1.56±1.67   14.30±8.36

   absent                1.17±1.34               1.26±1.63       3.08±2.32                  2.31±1.95             2.55±2.17                  1.74±1.83           1.39±1.71   13.57±8.26

   t                     0.719                   0.695           0.890                      −0.961                0.111                      0.058               0.915       0.752

   p                     0.473                   0.488           0.374                      0.337                 0.912                      0.954               0.361       0.453

  **Visiting dentist**                                                                                                                                                       

   never                 1.22±1.39               1.13±1.57       2.99±2.22                  2.08±1.80             2.47±2.17                  1.82±1.99           1.24±1.63   13.11±8.02

   other                 1.21±1.36               1.44±1.65       3.26±2.34                  2.43±2.04             2.55±2.08                  1.66±1.67           1.61±1.73   14.23±8.46

   t                     0.078                   −2.048          −1.259                     −1.982                −0.421                     0.910               −2.320      −1.391

   p                     0.938                   **0.041**       0.209                      **0.048**             0.674                      0.364               **0.021**   0.165

  **Tooth brushing**                                                                                                                                                         

   never                 1.14±1.17               1.25±1.70       2.51±2.39                  1.92±1.78             2.43±2.34                  1.96±2.13           1.38±1.62   12.44±8.73

   other                 1.23±1.40               1.33±1.63       3.23±2.27                  2.33±1.96             2.55±2.12                  1.72±1.78           1.45±1.71   14.1±8.24

   t                     −0.476                  −0.355          −2.181                     −1.482                −0.371                     0.755               −0.304      −1.277

   p                     0.634                   0.723           **0.030**                  0.139                 0.711                      0.453               0.761       0.202

  **Smoking**                                                                                                                                                                

   yes                   1.24±1.31               1.46±1.77       3.53±2.27                  2.33±2.02             2.83±2.30                  1.72±1.80           1.47±1.72   14.76±8.59

   no                    1.19±1.43               1.17±1.47       2.74±2.23                  2.19±1.88             2.20±1.94                  1.75±1.80           1.39±1.69   12.76±7.98

   t                     0.382                   1.961           3.834                      0.794                 3.222                      −0.167              0.518       2.547

   p                     0.702                   0.05            **0.000**                  0.427                 **0.001**                  0.867               0.605       **0.011**
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
